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(57)Absti-act; 

PURPOSE: To produce an optical fiber capable of suppressing the 
polarization dispersion equiv. to the case of a concentrical circular shape with 
complete roundness by rolling an optical fiber by the oscillating motion of an 
oscillation guide roller, thereby effectively imparting prescribed torsion 
thereto. 

CONSTITUTION: A first stationary guide roller 24 1 of the ensuing stage 
installed in exactly the transverse direction of the oscillation guide roller 230 
suppresses the rolling of the optical fiber 210 on its roller surface by inserting 
the optical fiber 200 into a V-shaped narrow groove 260 formed in the central 
part of the roller surface at the time of alternately imparting the clockwise 
torsion and the counterclockwise torsion on the optical fiber 2 10 by rolling 
the optical fiber on the roller surface by oscillation of the oscillation guide 
roller 230. Since the smooth rolling of the optical fiber 210 on the roller 
surface of the oscillation guide roller 230 is assisted, the torsion is imparted 
on the optical fiber 210 with high efficiency with respect to the oscillation 
speed of the oscillation guide roller 230. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st process which draws a line m an optical fiber from an optical fiber base material. The 2nd process which coats 
the aforementioned optical fiber with predetermined covering material, and the 3rd process which gives predetemined torsion to 
the aforementioned optical fiber which coated the aforementioned predetermined covering material. It is the manufacture method 
of the optical fiber equipped with the above, the 3rd process of the above While guiding the aforementioned optical fiber which 
coated the aforementioned predetemined covering material by the 1 st guide idler rocked periodically The 1 st step which makes 
the roller front face of the 1 st guide idler of the above roll the aforementioned optical fiber by rocking of the 1 st guide idler of the 
above, While guiding the aforementioned optical fiber which went via the 1st guide idler of the above by the 2nd guide idler to 
which it was installed in the next step of the 1st guide idler of the above, and the axis of rotation was fixed It is characterized by 
what it has for the 2nd step which inhibits that the aforementioned optical fiber roils the roller front face of the 2nd guide idler of 
the above by the optical fiber rolling suppression means prepared in the 2nd guide idler of the above. 
[Claim 2] The aforementioned optical fiber rolling suppression means prepared in the 2nd guide idler of the above is the 
manufacture method of the optical fiber according to claim 1 characterized by what is been **** of the shape of the V character 
type which is formed in the roller front face of the 2nd guide idler of the above, and inserts the aforementioned optical fiber, a U 
character type, or a concave. 

[Claim 3] length with the length almost equal to the roller peripheiy equivalent to the angle of circumference of 90 degi ees of the 
1st guide idler of the above which contacts the roller front face of the 1 st guide idler of the above of the aforementioned optical 
fiber by adjusting each roller outer diameter and installation position of the 1st guide idler of the above, and the 2nd guide idler of 
the above or the manufacture method of the optical fiber according to claim 1 characterized by what it has length not more than 
it for 

[Claim 4] The roller front face of the 1 st guide idler of the above where the aforementioned optical fiber contacts is the 
manufacture method of the optical fiber according to claim 1 characterized by what is covered by the resin with large coelficient 
of friction to the aforementioned predetermined covering material of the aforementioned optical fiber. 

[Claim 5] It is the manufacture method of the optical fiber according to claim 4 characterized by what the wrap aforementioned 
resin is an urethane system resin or an acrylic resin about the roller front face of the 1 st guide idler of the above. 
[Claim 6] The wire-drawing tension of the aforementioned optical fiber is 2 4.0kg/mm. The above and I6kg/mm2 The 
manufacture method of the optical fiber according to claim 1 characterized by what is been the following. 
[Claim 7] The 3rd process of the above is the manufacture method of the optical fiber according to claim 1 characterized by what 
it has further for the step which suppresses the corresponding movement of the aforementioned optical fiber produced by rocking 
of the 1st guide idler of the above by the optical fiber corresponding movement suppression means installed in the preceding 
paragraph of the 1st guide idler of the above. 

[Claim 8] The aforementioned optical fiber corresponding movement suppression means is the manufacture method of the optical 
fiber according to claim 7 characterized by the thing which faces with the predetermined interval for being installed in the 
guide-idler upper part of the above 1st with a predetermined distance, and passing the aforementioned optical fiber, and which 
they are one or more pairs of guide idlers. 

[Claim 9] The optical fiber characterized by what it had the wrap clad portion, and it is the optical fiber to which predeteiTnined 
torsion was given, and the core portion and the aforementioned core portion were manufactured for by the manufacture method 
according to claim 1 . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to an optical fiber and its manufacture method, although it is applicable also to what 
kind besides 1 .3 -micrometer band single mode fiber, a distiibuted shift, and a distiibuted compensation fiber of an optical fiber 
and its manufacture method, there are many especially additions of germanium to a core, and they are suitable for a distributed 
compensation fiber with large PMD (polaiization mode-dispersion: - it is also only called polarization distribution), and its 
manufacture method 
[0002] 

[Description of the Prior Ait] By the manufacture method of the conventional optical fiber which is made to heat and soften the 
end of an optical fiber base material, and draws a line in an optical fiber from there, it was difficult to make completely the 
cross-section configuration of the core portion of an optical fiber, and the clad portion of the circumference into the shape of a 
concentric circle of a perfect circle form, and usually became the perverted shape of the shape of an ellipse, and a circle slightly. 
Therefore, it is no longer the shape of a perfect concentric circle, and this became a cause, the difference arose in the gi oup 
velocity between 2 polarization with which it intersects perpendicularly in an optical fiber cross section, and the refractive-index 
distribution in the cross-section structure of an optical fiber also had the problem that polarization distiibution will become large. 
For this reason, when putting in practical use as an optical fiber the object for submarine cables for which mass and long-distance 
tiansmission is needed, or for tiunk cables, the influence of polarization distribution will appear greatly. Moreover, this 
polarization distribution is the dopant 2 which also adds the core non-circle about the same to a core, for example, GeO. It 
becomes such a big value that an addition is large. 

[0003] After drawing a line in an optical fiber from an optical fiber base material and coating this optical fiber with 
predetermined covering material that the problem of such polarization distribution should be solved, when the axis of rotation 
guides this optical fiber by the guide idler which is made to follow periodically and to rock, the manufacture method of the optical 
fiber which gives predetermined torsion to an optical fiber is proposed (refer to JP,6- 1 7 1 970,A). 

[0004] Hereafter, the outline of the manufacture method of this optical fiber is explained using drawing 9 and drawing 10 . Here, 
the manufacturing process view for drawing 9 explaining the manufacture method of an optical fiber and drawing 10 are drawings 
for explaining how giving torsion to an optical fiber. 

[0005] As shown in drawing 9 , the optical fiber base material 300 is sent into the drawing furnace 3 1 0, and a line is drawn on an 
optical fiber 320 from the end of the optical fiber base material 300 heated and softened in the drawing ftimace 3 1 0. This optical 
fiber 320 on which a line was drawn passes the coating processor 340 through the diameter monitor 330, and macromolecule 
coating is given to it with this coating processor 340, Then, an optical fiber 320 passes the coating concentricity monitor 350 360, 
for example, the coating resin hardening equipment which has UV lamp, and the coating diameter monitor 370 one by one. 
[0006] Subsequently, an optical fiber 320 goes into the field 400 which has the tension capstan 390 which pulls the 1st or 3rd 
guide idlers 381 , 382, and 383 and optical fiber 320 by the predetermined force. Here, the feature of this manufacture method is 
that the axis of rotation of the 1st guide idler 381 pulls, and it rocks around a direction parallel to a tower shaft. In addition, as for 
the 2nd guide idler 382 installed in the next step of the 1st guide idler 381, and the 3rd guide idler 383 installed in the stage one 
after another, the axis of rotation is being fixed, respectively. 

[0007] If the 1st guide idler 381 pulls and only an angle theta inclines to the surroundings of a direction parallel to a tower shaft 
as shown in drawing 10 for example, with this inclination, the lateral force will join an optical fiber 320 and an optical fiber 320 
will roll the roller front face of the 1 st guide idler 381. And when this rolling is transmitted to the heating unit of a base material 
torsion of the circumference of a longitudinal direction shaft is given to an optical fiber 320. Then, the 1 st guide idler 381 remms 
to the original state. In this way, as shown in both the head an*ow in drawing, torsion is intermittently given to an optical fiber 320 
by repeating unsymmetrical reciprocating movement rocked from the angle 0 of the 1st guide idler 381 to angle +theta. 
[0008] In addition, rocking movement of this 1st guide idler 381 is an angle to the surroundings of a direction parallel not only 
when shown in di'awing 1 0 , but to a tension tower shaft. - You may be symmetiical reciprocating movement between 2thela from 
theta to angle +theta. Moreover, you may be symmetrical reciprocating movement rocked to the shaft orientations of the 1 st guide 
idler 381. Clockwise torsion and counterclockwise torsion are given to an optical fiber 320 in police box to ti'avelling direction in 
these cases. 

[0009] As mentioned above, the case where it has the shape of a concentric circle of a perfect circle foim as the long whole 
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equivalent can be obtained. 

view of the guide portion of the manufacturing installation of ^\ "PV*^,"™^ of dr awing 1 1 (b) from width. 

d™anS)fromJietop.^d^^ 

[0012] As shown m drawing 11 (a), the 2nd guide 17^; °; '° '™'. ^^j, of rotation pulls and is rocked around a direction 
relatively installed in the high position to the 1st g^ide idler 381 ^^ich Ae axis o^^^^^^^ P ^^^^ 2nd 

parallel to a tower shaft. Th-fore f A^^^^^^^ S Ig ice side dl over drawing results [ from the 

guide idler 382 after contactmg until the optical fibei 321 . ^ ^^^^ ^ vvhich the optical fiber at this tmie 

right lateral of the roller of the 1st guide idler 3 81 in J^^^ ^^^^-^J^^^^^^ equivalent to the angle of 

contacts the roller front face of the 1st guide idler 381 In ^rerXr width of face of the 2nd guide idler 382 is the 

circumference of 90 degrees. In addition, alth-^-^ «f J^'^^^^^^^^^^ 

same as the roller width of face of the 1st guide idler 381 like tire case where it is _ no to rock is described. 

[0013] Next, the case where an optical fiber 320 - g-^^ "1™^ « wS^e W gl 381 reached the nght lateral of 
0014] As shown in drawing 1 1 (b) and (c). after the optical J^er 32Uo^^^^^^^^ f 

ecfdes from\ roller and is gom^ 

[0015] If the 1st guide idler 381 returns from this state ° .^^^^^^^^^^^^ nd w.l be aken'as how to reach to the 

blocks rolling of a partner mutually. ^ ■ . ^ , , guide idler 38 1 to 

[0016] Therefore, rollmg of the counterdockwise ro aUon °P ^^2^ in a left lateral to optical fiber 322b, 

Ual fiber 321b will be blocked by rolmg of the cto^^^^^^ 

sibtotssr— 

Ihe 1 si this cause is that rolling of ,he optical ^^ich a^^^^^^^^^^ ^nd, since the roller width 

guide idler 381 but a left lateral, and produces m Ais left lateral ^l^^ks rol^ 

o'Jface of the 2nd guide idler 382 is the same as Ije rd^er fiber 320 in the left lateral of the 1 st 

camiot be attained in the roller front face of the 2nd guide idler 3»2, ana rouing p 

guide Idler 381 camiot be suppressed Mo;-7^;.°";"|^ n he n^ttateral of the 1st guide idler 381 . 

effect as rolling m the left lateral ot the s g'de 'dl- 38U -^^Xr^dSl 2 of thf next step are installed in the same height 
[0018] Therefore, since the 1st guide idler 381 to rock and tne zna ^'°^e ^^^^ 
n the Conventional example shown in above-menUoned ^1=2' ^*°;^;^^^^^^^ fhe 2nd guide idler 382 has the 

efiective torsion to an optical fiber 320 is canceled S-- tl^e 2r^d c u^^^^ ol ^e above l^wh^^ f^^^ ^^^^ 

re^jtX.1^r3£^^^^^^^^ 
SllSvllonismademviewof^eabove.^^^^^^^^^^ 

movement of a guide idler, and gives predeteimmed J^^J^^^^^^^f^^^^^^ of a concent circle of a perfect 

havttSThape of a concentric circle of a perfect circle fonn, and its manufacture method. 
ffforSolving.eProblem]Thel.processo^^^^^^^^ 

;„ ,he optical fiber «l»ch coaled p,«lelem,mcd co.enng ^'^^^^^ makes L roller flonl face of the 
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via the 1st guide idler by the 2nd guide idler to which it was installed in the next step of the 1 st guide idler, and the axis of rotation 
was fixed It is characterized by what it has for the 2nd step which inhibits that an optical fiber rolls the roller front face of the 2nd 
guide idler by the optical fiber rolling suppression means prepared in this 2nd guide idler. 

[0021] Here, the optical fiber rolling suppression means prepared in the 2nd guide idler of the above is fonned in the roller front 
face of the 2nd guide idler, and may be characterized by having **** of the shape of the V character type which inserts an optical 
fiber, a U character type, or a concave. 

[0022] moreover, length with the length almost equal to the roller periphery equivalent to the angle of circumference of 90 
degi ees of the 1st guide idler which contacts the roller front face of the 1st guide idler of an optical fiber by adjusting each roller 
outer diameter and installation position of the 1st guide idler and the 2nd guide idler or it is desirable to have length not more 
than it 

[0023] Moreover, as for the roller front face of the 1 si guide idler where an optical fiber contacts, it is desirable to be covered by 
the resin with large coefficient of friction with the predetermined covering material of an optical fiber. 

[0024] Moreover, it is suitable that a wap resin is an urethane system resin or an aciylic resin about the roller front face of the 1st 
guide idler. 

[0025] Moreover, the wire-drawing tension of the aforementioned optical fiber is 2 4.0kg/mm. The above and I6kg/mm2 It is 
suitable that it is the following. 

[0026] Moreover, it is suitable for the 3rd process of the above to have further the step which suppresses the coiresponding 
movement of the optical fiber produced by rocking of the 1st guide idler by the optical fiber con esponding movement suppression 
means installed in the preceding paragraph of the 1st guide idler. 

[0027] Moreover, as for the above-mentioned optical fiber corresponding movement suppression means, it is desirable that they 
ai e one or more pairs of guide idlers which face with the predetermined intei-val for being installed in the 1 st guide-idler upper 
part with a predetermined distance, and passing an optical fiber. 

[0028] Predetermined torsion is given to the optical fiber which drew a line in the optical fiber from the optical fiber base 
material, coated this optical fiber with predetermined covering material, and coated this predetermined covering material in the 
manufacture method of the optical fiber of this invention. In this case, grant of predetermined torsion to an optical fiber guides an 
optical fiber by the 1st guide idler which the axis of rotation rocks periodically, and combination with the step which inhibits that 
an optical fiber rolls a roller front face by optical fiber rolling suppression means by which guided the step which the roller front 
face is made to roll, and the optical fiber which went via the 1 st guide idler by the 2nd guide idler to which the axis of rotation of 
the next step was fixed, and it was prepared in the 2nd guide idler performs it. 

[0029] That is, in that case, although predetermined torsion is given to an optical fiber when an optical fiber rolls the l oller front 
face of the 1st guide idler to rock, if an optical fiber leaves the roller front face for rolling freely in the 2nd guide idler of the next 
step, rolling of the optical fiber in the 1st guide idler will be blocked, and torsion will no longer be given effective in an optical 
fiber. For this reason, in the 1st guide idler, torsion is given to an optical fiber efficient to the rocking speed by inhibiting that an 
optical fiber rolls a roller front face by the optical fiber rolling suppression means prepared in the 1st guide idler. Therefore, the 
combination of the 1st guide idler to rock and the 2nd guide idler which established the optical fiber rolling suppression means 
can give torsion effective in an optical fiber. 

[0030] In addition, as an optical fiber rolling suppression means prepared in the 2nd guide idler, there is **** of the shape of the 
V character type formed in the roller front face, a U character type, or a concave, and it becomes possible by inserting and guiding 
an optical fiber to this **** to inhibit rolling of an optical fiber. 

[003 1] Rolling in the side to which an optical fiber begins to contact a roller, and rolling in the side to which an optical fiber 
secedes from a roller become an opposite direction, and since rolling which should give torsion to an optical fiber is blocked, it 
becomes impossible moreover, to give torsion effective in an optical fiber, if the length in contact with the roller front face of the 
1st guide idler of an optical fiber turns into length exceeding the roller peripheiy equivalent to the angle of circumference of 90 
degrees, therefore, length with the length almost equal to the roller peripheiy equivalent to the angle of circumference of 90 
degrees which adjusts each roller outer diameter and installation position of the 1st guide idler and the 2nd guide idler, and 
contacts the 1st guide idler of an optical fiber - or torsion can be given effective in an optical fiber by making it become the 
length not more than it 

[0032] Moreover, since torsion given to an optical fiber is produced when an optical fiber rolls the roller front face of the 1st 
guide idler, in order to roll ideally, without an optical fiber sliding on a roller front face, it is needed that coefficient of friction on 
the predetermined covering material of an optical fiber and the front face of a roller is large. Therefore, since an optical fiber can 
be rolled ideal for a roller front face by being covered by a resin with large coefficient of friction, for example, the urethane system 
resin, and the acrylic resin with covering material of an optical fiber predetemined in the roller front face of the 1st guide idler 
where an optical fiber contacts, torsion can be given effective in an optical fiber. 

[0033] Moreover, in order to enlarge frictional force on the front face of a roller of the 1st guide idler which works to the 
predetermined covering material of an optical fiber, it is also effective to enlarge wire-drawing tension and to enlarge the force 
which the predetemined covering material of the optical fiber in a roller front face forces on a roller. For the improvement in the 
rolling nature by increase of frictional force, wire-drawing tension is 2 4.0kg/mm. It appears above. In addition, wire-drawing 
tension is 2 16kg/mm. Since an open circuit will occur if it exceeds, wire-drawing tension is 2 16kg/mm. It is necessary to 
consider as the following. 

[0034] Moreover, although an optical fiber just before taking to rocking of the 1st guide idler and contacting the roller of the 1 st 
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decrease or optical fiber covering will cany out thickness . ^„ ^ical fiber by the optical fiber corresponding 

covering can be inhibited. «„nnre.sion means it is installed in the 1 st guide-idler upper part with a 

m0351 As this optical fiber corresponding movement suppresioi^meanM^^^ predetennmed interval tor passing an 

predetlmiined distance, and there are one or more pairs of g^f ^^^^^^^^^^^^^^ P .^^^^^ p,,,, „t ^hesc 

'o^al fiber. Although an optical fiber ^^^^^^^^^^ 1-^^ - - "P^''^^' ^'^ ' 

^.de idlers if the correspondmg movement ^^fj f ^iU be contacted and the correspondmg movement 

Feyt]i;s;fe:^tSrr^ . , 

movement suppression means. d with the wrap clad portion and P^edetermmed 

d"rtb„tion cm suppresed in e,u,v.l<snt wth (he oa« wtee ,1 , „;„„ ^ not have the shape ol 

whole opM fiber even if the ero»-secUon cori.gurat on ''^'"'T^^,^^^ i„ion B given nl Che core portion 
* «Sc crcL ot a perfect circle form, sine " » ^^S™ » "op^^^^ fiber cover.ng ,s rnhrbiied, a bM dapper 

-b*';S3tt:=SnSrsS:su.fi^^^ 

cable-izmg an optical fiber can be raised. 

lSTi*„™n,a^.^y-— — an" 

rir.sr:£J»r»tSS:^^^^^^^^ 

or the rod in tube method. qO tl^, drawing fiimace 1 10, the soffit ot the opti«;^.J^'ber 

measunng instrument 140. In addition, this '"«"'J;,™ine^ pinch oif voltage of a heater 120 so that a value 
ro4ol section 1 50 controls the heating temperatoe and "he f^^^^^^^^^ s^eed pin J^^^^^ ^^^^^ ^ measurement result. 

p'deteiWd in the outer diameter of an ,f J!'^^ ll'^^^^^^^^^^^^ stored in the 1st resm coating dice 161 m the optical 

100431 Subsequently, it is made to go via t^e^nside of the hque^d re^^^ uradiated at 

fiber 130 and the resm of the 1st layer is made to adhere to "P^^^j. ^ J^' ^"^^ layer is stiffened. After making it similarly 

the oS^^ 130 to which the resin of the 1st layer 62^^ Jkmg the resm of the 2nd layer adhere to 

go S inside of the hquefied resm 1 72 stored in Jnd^^^/lZ SratLccLdmgly at the optical fiber 1 30 to 

t resm front face of the 1st layer fan optical iber^3^^^^^^^^^ ^^^^ ^p,,,l 200 which coated 

ITch rotate 1 optical fiber 200 freely to the travelhng du-ectm oUn^^^^^^ f i^l^,. 23 , .n^talled in the 

;-tidler 232 succeedingly installed in the next f ^P VtSore, the optical fiber 200 via which ,t went 

p5rAtthistime,onepairof^ideidlers210foropt.^^^^^^^^^ 
bove [ the rocking guide idler 220 ] J'on m flie pos^^^^^^^^^^^ quality ot 

dlers 210 is 2mm. Moreover, 150mm and roller 7"^* ^"^^'.^^^^^^ Hself, the axis of rotation pulls, and the rocking 

ke material on the front face of a roller is *e fjf ° "^^^ ,haft. - It is rockmg to periodic l OOrpm trom Acta 
guide Idler 220 is an angle to the «™dmgs o a d'^ecUon P^^^^^^^^ ^. .^^ .^^ ^^^^^ ^'t r t .he 

EeT£ro%^= 
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/- A V pharacter tvpe f as an optical fiber rolling 
,„«., of Ihe rockmg BuWe idto 220. white Ihe of rotation is tf^i^'f- p^Set^med toraon ,s etteou.dv »<1*<1 '» » 

opfal 6b« 200 effic,», to the '^'^'"S »ch conditions, the rocking gn.de .dter 220, and ,h. I.t tixod 

'"H°'''^1'^3SroTSeXC"nL point , 
Sfltex o« XSetcnntn-^lfrsion .^^^^^^ 

i «hnwn in drawinR 2 , with this inchnation, the lateral torce win joiu i ^^^^^ ^j^^ ^^^,^,ng 

iS^Toiking guide tdler ^f '^'-^J^ZlZS^ZT^f^^.^l I both the head arrow in draw,.,, 
guide idler 220 i, » angle to .n opposi . 'g XiS >or»" and eountereloekw,™ torsion 

? oe otth. rocking gu.de idler 220 of »; »P'»»' ™ 'SS 20 Thlt is. an optical liber 200 contacts from one srd. o the 
ande of circuruterence of 90 degrees of the rockii^g 8"'« ' " ' J„,„ „a, s basilans oisis ocap.lalis Foi Ihis 

£S*e rooking guide rdler 220 to . b.», ^ 'ri^Z^^ S."^"«>lling of the op.te.l liber 200 rn one s.de is 
rolling of an optical fiber 200 arises ■„ *« ° f optrcal liber 200 ,n on. srde o the 

s^^rrS^gSsis^ra^s" 

fi«. Moreover 250 V ch««ter type I a. optrcd fiber '"'X^trdTtlle 1 '"Sd '"JZ " 
Er°^.V.l.erof,h.,stW|,ide*^^^^^^^ 

?S50,lf«.e rockmg guide rdler 220 pulls. 0.1, angle «r«.^^^^^^^^^ 

L the rocking direction of the rocking guide idler \20, Md^theco^^^^^^^^^^ ^ ^^^^^ ^00 reduces, or the optical 

E2ro^:^s:st:i:=5=:s^^ 
sistrrrar^S'sr;^^^^^^^^^ 

which coated the resin coat 190 can be mh'bited. ^j^^^^ by combining one pair ot guide 

ToOSl] According to the m-^f^^*^'^;!^;^^^^^^^^ guide idler 220, and the 1st fixed guide idler 231 
dlers 2 1 0 for optical fiber coiresponding movement W^ssion, in | g clockwise torsion and 

wJie the rocking guide idler 220 makes the roller front lace roll "Pj^^' „f de idlers 2 1 0 for optical fiber 

TuJ eSwisltSsion to it m police box by es bSd the optical fiber rolling suppression 

lespondingmovement suppression ^^^^^^ ^,^0^1 til^^ roller of the rocking guide idler 220, Torsion can be 

-rr;s:r2r^^^^^^ 

S Moreover, according to the manufacture ^^^^^^^^^^ I ,olled on the roller front face ot the rocking 

oplical fiber 200 which coated the resin coat 190 can be 'f'^ited above-mentioned manufacture method .1 

ro05 Therefore, since the optical fiber 200 ot this ^-'^T^^^^^Z Jl^^n m police box in the core portion and the 
las a wrap clad portion and clockwise torsm 'counterclockwise to ^^^^ ^^^^.^ ^.^^ ,hape ot a 
iLenLned core portion. ^.^^^^^'^^J^^^^^ cross-section configuration of a core portion 

::rs:;;s::ntorntr^^^ 
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invention can raise the intensity at the time of cable-izing an optical fibei- 200. 

[0055] In addition, it is an angle as rocking movement of the rocking guide idler 220 indicated to be to drawing 2 in the 
above-mentioned operation foiTn. - Although it was symmeti'ical reciprocating movement from theta to angle +theta, you may be 
unsymmetrical reciprocating movement which it is not limited to this, for example, is rocked from an angle 0 to angle +theta. In 
this case, torsion is intermittently given to an optical fiber 200. Moreover, you may be symmetiical reciprocating movement 
rocked in the direction of the axis of rotation of the rocking guide idler 220. In this case, clockwise torsion and counterclockwise 
torsion are given to an optical fiber 200 in police box like the case of the above-mentioned operation fonri. 
[0056] Moreover, in the above-mentioned operation gestalt, although **** 250 V character type [ as an optical fiber rolling 
suppression means of the 1st fixed guide idler 23 1 ] was formed, even if it instead prepares U character type **** or concave-like 

it is possible to do the same effect so. 
[0057] Next, the effect of one pair of guide idlers 210 for optical fiber corresponding movement suppression which are the 
essential portions of the above-mentioned operation gestalt, the rocking guide idler 220, and the 1st fixed guide idler 23 1 is 
checked, and in order to search for the optimum conditions, the experiment which this invention person conducted, and its result 
are explained. 

[0058] The 1st experiment is for checking the effect by guiding an optical fiber 200 by the 1st fixed guide idler 23 1 which 
established the optical fiber rolling suppression means. That is, **** 250 V character type [ as an optical fiber rolling 
suppression means ] was foimed in the 1 st fixed guide idler 23 1 , and the case where made the optical fiber 200 insert in this V 
character type **** 250, and it guided to it was compared with the case where did not prepare an optical fiber rolling suppression 
means in the 1 st fixed guide idler 23 1, but it guides also in the roller front face as structure which an optical fiber can roll. In 
addition, although other tenns and conditions are the same as that of the case where it explains using above-mentioned di'awing 1 
and drawing 2 , the rocking period of the rocking guide idler 220 was changed to 0 to 200rpm. 

[0059] The result of this 1st experiment is shown in the graph of drawing 4 . When an optical fiber rolling suppression means is 
not prepared in the 1st fixed guide idler 231 but it considers as the stiucture which an optical fiber can roll also in the roller front 
face so that clearly from this graph, even if it changes the rocking period of the rocking guide idler 220, polarization distribution 
of an optical fiber 200 is not reduced. On the other hand, when **** 250 V character type [ as an optical fiber rolling suppression 
means ] is fomed in the 1st fixed guide idler 231, polarization distribution of an optical fiber 200 is reduced in all rocking 
periods, and the eftect is especially remarkable in the rocking period 1 00 - 1 50ipm. 

[0060] Therefore, having assisted by die 1st experiment, so that an optical fiber 200 may roll smoothly the 1 st fixed guide idler 
23 1 which established the optical fiber rolling suppression means on the roller front face of the rocking guide idler 220 and 
torsion may be given to an optical fiber 200 efficient to the rocking speed of the rocking guide idler 220 is checked. 
[0061] The 2nd experiment is for searching for the optimum conditions about the relative installation position of the rocking 
guide idler 220 and the 1 st fixed guide idler 23 1 . That is, relative height deltah (down is made positive and it makes above 
negative) of the maximum pars basilaris ossis occipitalis of the 1st [ as opposed to / using horizontal distance D from the rocking 
guide idler 220 to the 1 st fixed guide idler 23 1 as a parameter, as shown m drawing 5 (a) (D= 1 80mm, 250mm, 500mm) / the 
maximum pars basilaris ossis occipitalis of the rocking guide idler 220 ] fixed guide idler 23 1 was changed, and polarization 
distribution of the optical fiber 200 of a case was measured. In addition, other tenns and conditions are the same as that of the 
case where it explains using above-mentioned drawing 1 and drawing 2 . 

[0062] The result of this 2nd experiment is shown in the gi'aph of drawing 5 (b). When relative height deltah of the maximum 
pars basilaris ossis occipitalis of the 1st [ to the maximum pars basilaris ossis occipitalis of the rocking guide idler 220 ] fixed 
guide idler 23 1 is 0 <=deltah< 150mm so that clearly from this gi'aph, namely, height with same maximum pars basilaris ossis 
occipitahs of the rocking guide idler 220 and maximum pars basilaris ossis occipitalis of the 1 st fixed guide idler 23 1 - or the 
direction of a low case relatively [ the maximum pai'S basilaris ossis occipitalis of the 1 st fixed guide idler 23 1 ] When relative 
height deltah is -150 mm<delta h< 0, polarization distribution of an optical fiber 200 is shaiply reduced rather than the case 
where the maximum pars basilaris ossis occipitalis of the 1st fixed guide idler 23 1 is relatively high. Moreover, although 
polarization distribution of an optical fiber 200 is reduced so that the horizontal distance D from the rocking guide idler 220 to the 
1st fixed guide idler 23 1 becomes long, relative height deltah does not produce so big a difference in 0 <=dellah<l 50mm. 
[0063] Since this is equal to the roller periphery on which the length in contact with the roller front face of the rocking guide idler 
220 of an optical fiber 200 is equivalent to the angle of circumference of 90 degrees or becomes the length not more than it, when 
relative height dehah is 0 <=deltah<l 50mm, An optical fiber 200 contacts from one side of the roller of the rocking guide idler 
220 to a base. When relative height deltah is -1 50 mm<delta h< 0 to breaking away the maximum pars basilaris ossis occipitalis 
or just before it, Since the length in contact with the roller front face of the rocking guide idler 220 of an optical fiber 200 turns 
into length exceeding the roller periphery equivalent to the angle of circumference of 90 degrees, It originates in difference of 
contacting until an optical fiber 200 results [ from one side of the roller of the rocking guide idler 220 ] in the side of another side 
through a base, that is, smooth in an optical fiber 200, since this situation does not occur in the case of the former, although the 
situation of while giving torsion to an optical fiber 200 and blocking rolling in the side occurs, since rolling of an optical fiber 200 
arises also in the side of another side of a roller in the case of the latter - it will be made to roll and torsion can be given to an 
optical fiber 200 efficient to the rocking speed of the rocking guide idler 220 

[0064] Therefore, it is checked that it is desirable to adjust the relative installation position of the rocking guide idler 220 and the 
1st fixed guide idler 23 1 by the 2nd experiment so that the length in contact with the roller front face of the rocking guide idler 
220 of an optical fiber 200 may be equal to the roller peripheiy equivalent to the angle of circumference of 90 degi-ees of the 
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rocking guide idler 220 or it may become the lengA not "^^J * ^ ^^j^^^ of the maximum bottom of the 

[0065] m addition, what is necessaiy is here just Jf^ '^.^^ "^^^ , %en if it is the case where it differs, although 

ocking guide Idler 220, and the maximum bottom of the 1 ^'^^f^^^f '^^^.j!'^^;^^^^^^ ^,de idler 23 1 is equal is described, 
the case where each roller outer diameter of the rocking guide f/^^^^^^^^^^^^ L optical fiber 200 can be 

This means that the length in contact with the roller front face of '^^^'^Jf 'f^^^^^^f i ° fixed guide idler 23 1 . 
adjusted also by changing eachrollero^^^^^^^ 

[0066] The 3rd expenment is for searchmg for the °Pt>"^ J"^^^^^ . j ^^^^ jt^elf as the quality of the material on the 

rocking period of the rocking guide idler 220 was '^hanged to 0 to 200ipm.^ ^^^^ 
[0067] The result of this 3rd expenment is shown in ^^.^^^f quality of the material on the front 

pnmanly «o that clearly from this graph Although there is "^.f i^"^? ^^^^^ Z t^e front face of a roller An urethane 
face of a roller, when it is made to rock In all P^™f order of aluminum and the bakehte, 

ition of polarization distribution of an optical fiber 200 is size of coefficient of friction of 

XTen^wSsetrX™:^^^^^^^ 
aSrcorintou^^^^ 

tension of an optical fiber 200 is 2 4.0- 1 6kg/mm by the 4th expenment. A suitable thing is 
■ ^ K „„ for the ontimum conditions about the relative installation position to the rockmg guide 

[0073] The 5th expenment is for -^j^J^^^f "^^^ ^^^^^ freely rotated to the travelling direction ot an optical 

Idler 220 of one pair of guide idlers 2 1 « /^"^^ "P^^f^ ^^^^^ in drawing 8 (a), distance L of the perpendicular 

fiber 200, and the interval ot o- P air of guide ^^^^ ^ J.^^^V^^^^^^ L the parameter (L= 30mm 50mm 

direcfion to one pair of upper guide '^l^is 210 fiom the rock nggu polarization distribution of 

100mm, 200mm), the intei-val d of one P^'^^ g^'^e f krs^^^^^^ te^d condSns are the same as that of the case where it 
the optical fiber 200 of a case was --^/f J"^^^"^^^^^^^^ order o check the effect which enabled it to rotate one 

roS;i]~:fthis 5th experimentis shown in*^^ 

educed, so that from this gr aph and the distance L of the Pf P^"f ^' of an op SSber 200 to be reduced, so 

ake to rocking of the rocking guide idler 220, and produce withm ^^^'^^^'^I'^J' ^"^^^^^ And since the effect which 

torsion of the optical fiber 200 --^^^g from the J^^^^^^^^^ ,,,,, p,^,„dicula, direction 

suppresses the corresponding movement of an optical fiber 200 b«co"aes g .^^^^.^ ^ 1 0 is 

from the rocking guide idler 220 to one pair of guide idlers 2 10 is short !^l o^Lal fiber 200 is also large according to it. 

d= 10mm, a difference with the case where one pair oi guide idlers 210 lotate is almost lo.t. 



3/11/03 3:37 PM 



7 of 8 



http:/ywww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



[0077] Fuitheimore, the rate of thickness deviation of the optical fiber 200 which coated the resin coat 190 with the same 
conditions as the 5th experiment was measured. In addition, when the rate of thickness deviation is 0%, the cross-section 
configuration of the core portion of an optical fiber 200 and a clad poition shall turn into the shape of a concentric circle of a 
perfect circle fonn. In the rate of thickness deviation, the rate of thickness deviation became [ in / 40% and the inteii/al of d= 
1 0mm / in / 3 5% and the interval of d= 8mm / in / 20% and the interval of d= 5mm / on / in / the intei-val of d= 1 mm / although 
this measurement result be illustrated in a graph, the size of Distance L be caused how, and ] 1 5% and the intei-val of d= 2mm, 
and ] That is, the rate of thickness deviation falls, so that an interval d becomes small, and it is in the inclination for the thickness 
deviation of the optical fiber 200 which coated the resin coat 190 to decrease. 

[0078] Since the corresponding movement of an optical fiber 200 can be suppressed and it can roll an optical fiber 200 the more 
smoothly on the roller front face of the rocking guide idler 220 the more this has the small intei-val d of one pair of guide idlers 
2 10, it is considered that the rate of thickness deviation of the optical fiber 200 which coated the resin coat 1 90 falls by smooth 
rolling of this optical fiber 200. 

[0079] Therefore, one pair of guide idlers 210 for optical fiber coiresponding movement suppression freely rotated to the 
travelling direction of an optical fiber 200 by the 5th experiment While having assisted so that an optical fiber 200 may roll 
smoothly on the roller front face of the rocking guide idler 220 and torsion may be given to an optical fiber 200 eflicient to the 
rocking speed of the rocking guide idler 220 is checked The eftect is so large that the intei-val d of one pair of guide idlers 2 1 0 is 
so small that the distance L of the peipendicular direction to the rocking guide idler 220 is short, and a bird clapper is checked, 
moreover, the thickness deviation of the optical fiber 200 which coated the resin coat 190 decreases -- while things are checked, 
the effect is so large that the intewal d of one pair of guide idlers 210 is small, and a bird clapper is checked 
[0080] 

[Effect of the Invention] As mentioned above, while the axis of rotation guides an optical fiber by the 1st guide idler rocked 
periodically according to the manufacture method of the optical fiber of ^is invention as explained in detail The 1st step which 
makes the roller front face roll the aforementioned optical fiber by rocking of the 1st guide idler, While guiding the optical fiber 
which went via the 1st guide idler by the 2nd guide idler to which it was installed in the next step of the 1st guide idler, and the 
axis of rotation was fixed Predetennined torsion can be given effective in an optical fiber by having the 2nd step which inhibits 
that an optical fiber rolls the roller front face by the optical fiber rolling suppression means prepared in the 2nd guide idler. 
[008 1] Moreover, while being able to give predetennined torsion still more effective in an optical fiber by having further the step 
which suppresses the con-esponding movement of the optical fiber produced by rocking of the 1 st guide idler by the optical fiber 
con esponding movement suppression means installed in the preceding paragi'aph of the 1st guide idler of the above, the thickness 
deviation of an optical fiber coat can be inhibited. 

[0082] Furthennore, the optical fiber of this invention can suppress polarization distribufion in equivalent with the case where it 
has the shape of a concentric circle of a perfect circle form as the long whole optical fiber even if the cross-section configuration 
of a core portion and a clad portion does not have the shape of a concentric circle of a perfect circle fom, since it is manufactured 
by the above-mentioned manufacture method and predetermined torsion is given effectively. Moreover, since the thickness 
deviation of an optical fiber coat is inhibited, a bird clapper is suppressed as the stress distribution in the cross secfion of an 
optical fiber is unsymmetricaL and the intensity at the time of cable-izing an optical fiber can be raised. 
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\^u-^(Du-^m^\zmm^yT^)^^mm'^^^w. 
i(D7.^vzrt. \^u-^^m^\^fc^yr 

tm'&'^nrz.m2<Di5^ fp--^t:^-< F-r^^^t^tc. 50 
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m\Z^Ki. m2<Dl}'i l^u-yCDU-ym^^ytyy-i 

[0 0 2 11 d;iT\ ±$im2<Di3^ \^u-y\zm»rz 
^yy^J^mmm±^m\t. ^2(7):^^ FP-^<^n- 

y^mizmB^^ti. yeyy^n^mmr^y^m. 
m. ^rz\tmmiK<Dmm^^i^T\^^^ct^^WLt-r^ 

[0 0 2 2] ^fz. mi<Dii-f \^U'-y^J:ZJ^m2<D:» 

m\zmm.'r^^^f)^. ^i(7):tf-r fp-^cor/^^^q 0 
\zi^^'r^u-yvimtmim\^^^^^t^^^^\ttn 

e^Tt^S ^ o T ^ ;i i: ^ U 

[0 0 2 3] ^tz. ^yy^ ntmrn^^mioij-i \^ 
u-y<DU'-y^m\t.. ^yy^ n(Dm'&<D^mMmti 

[0 0 2 4] ^tz. mi(Dii^ \^U-y(DU-y^m^ 

momm\^. ^u^>^mm'^rz\tT^'))v^mmx^ 
[0 0 2 5] ^tz. wm^yy^ n<Dmmf3\t,. 4. 

0 kg/mm' £jl±. t^rD. 16 kg/mm' KATT* 
[0 0 2 6] Src. ±IBIl3(DXS^i, mi<^:tf-rFP 

-y(DmmzWLm\^tz%yy^ nj^^mnm ^mzxK>. 
mi(Di5^ \^u-y(Dmwi\z^-:^x±:r^%yy^n(D 
mm^nm~r^ys'ryf^'^\zm7^^z.ttimmx^ 

[0 0 2 7] ^tz. }i%^%yy-(n^>^mmu^mt,. m 

1 (Dij^ \^u-y±:)j{zm^(Dmm^'h->xmm:^ri. 

7t :7 T / \* M a© 1^ ^ * o 3r ^ CD Pfl RS ^ o T ffl *f 

[0 0 2 8] :^mM<D^yy^/^(Dmm^mz^\^^x 

^y y-^ /mm^^yty y-i c(d^ 
v'T-rA*tcm^<7)K®*t*4^n-5^^ >yu. z.(Dm^ 
<^KS*f5fst^:3— 7^>r y^L.tz^yy-i/^izm^cDtzU^ 

co{^-^^l. lHltett;&^^»IWtc}gi!j-r^mi FP- 
^T7t:7r'1'/^•^:^-Y FL, ^(DU-y^miZ^Wl-^it 
^7.^y^h. ^\(J:^1i'i y^u-y^m^X^Tz^y y^ 

n^^^^(Dm^mim'^'^rifz^2(j:>iS^ ^^^u-yxi^ 
-i-FL, m2<Dii^^u-y\zwMfzityy<nmm^ 

±.^mz^r^%y y ^ nii^U'-y^m^mM\'^^ ct^ 

m±'r^xy^y':/t<Dm^'^t>^\z^K^noo 
[0 0 2 9] m^^ msiT^mKotf-^ \^U'-y<Du- 
ymm^^yy'int^^WJ't^z.t\z^D^ ^yy^n 
\zm^(r>t^\:^y)f)M^^^n^i)^. ^o^mz. :^m<^m2 

<Di5-^ FP-^{c^i^T^OP-^^H^7t"7 7^/\*7&^' 




( 5 ) 



[0 0 3 0] f^^. ^2 0^^^ \^a-'7\zWLnrz^yT 

[0 0 3 1] ^;^c, ityy-^ ncD'mKDlJ-i Y^u-'yCD 

u-^^mz^mrr^^^f)^. r^^9o° tcw^-r^ 

\zmm.\^Ph^^m'(^<D^mh^yT^nf3^u-^tf^ibm. 
m.'r^m^(D^WiLf)m-:fj]p\\zuKi. ^yr-i n\zf^\:. 20 

m\z^\:.r^^H^-^^z.hf)^'x:^r^<u^o se-pT. n 
t^^^o\z'r^^t\z^K^. ^yr'<n\zmmzu\:^v) 

[0 0 3 2] ^fc. 7t>'r-r/\*fC{^-^$n^^UD^i, 
7fe:7r-r A*;0^mi c^:«-f Fn—^c^p-^^S^feSj-r 30 

W}-r^z.tit^<mnm\zum'r^\z\t,. ityr^no^n 

^coKStt^l^ P - i: co^^^lgc:^^:^^ ;i t 

if^^S^^n^o ts-oT, %yr^nt^m^'^^^\<^^ 
-r HP— ^<7>P-^^S;0^ >t:7r-r/N*c^0fS<^S^Mtt 

tz^%T^^))^^^mm^m^t^rz^^^^z,hl\z^y). ^yr 
^ n^u-^mM\zmwmzum^'^^z,L't)^'r^^^tc 

>t>'T-rA*tcWS4(c:taCO^##-r^c^;0^T€ 

40 

[0 0 3 3] 7t:7r-r/N'<^m^<^S®«5[Bftcfil!i< 

^\z\t. u^mti^±^<\^. u—'7mM\zi^n^^y 
T^n<Dm^(o^w^mti^U'-^\zni^'on^ti^i<^ 
<-r^c^^)WJ?iT«^^o mmti(^m±\z^^mm^(D 

f^±tl, Il5l?g;^?!/M. 0 kg/mm* UA±T«n^o 
^-r-Sc^T, igS?l^:^til 6 k g/mm' JS^TchT^ii:^ 

[0 0 3 4] ^t^. mi(r>i5^ Yu-'ycDmmzmn so 
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T, "mKDii^ \^u-'7(Du-'y\z^mt^m.m(D^y 

yr'in^miim^\^tz.y)'r^o ^^-oX. mi<7):^<F 

p - '7<Dmmizmm i^rc^yy^ nmwjnm^m j; o 
T^yT^/'^oyiiBm^mmr^ztiz^K). %yT-<n 

[0 0 3 5] z.(DityT^ n]^-mmm^^t\^x\t.. m 
1 (Di]-i Yu-=7 ±.-:f5\zm^<Dmm^^^Tm.m^n. 

)t y T ^ S)© ^ -ti-^ i6 (^0f ^ CO PbI ^ ^ ^) o Tffl*f 
-r-i) i*ftJt±c^:tf^ KD'-^Tt'^'fe^o z.(D m&.Ai(7)iJ 
KP"^(cJ;0, mi (7):^-r HP-^c^JgI(jlcJ:-3T 

rtTfen«. i*fR±(0:tf< HP-^c7)Pp1S:7t:7r-i'A* 

p-^tc^MLT. -^nR±cDj^;»i;^^*Eih^n^o set:. 
T, c<z)i*n^±cD:tf-r Hp-^t^, %yr^nmm^ 

[0 0 3 6] :^mn(D%y r ^ n\t.. PTgR^^^tulBP 

[0 0 3 7] :^mno:>^y r ^ n\z^^^x\'X. ±IBco® 

mzm^^Wi^mm't^z.ht^x^^o ^rz. ^yr^ 
n^m(Dmnf)m]t'^fvx\^^^fz^. %yr^n<Dmm 
\z:^n^mii5^^mm^t,f^^ c ^^te±-r ^ zl tt^ 
%y 7^ n^'^—yMt\^tzm'^o:>^m,^m±.-^ 

[0 0 3 8] 

(Dmrnomm^mm-r^. f<i:^. mm<Dmm\z:^^^xm 
-(D^m\z\m-<Dm^^nL. mm-r^mm^tmrnr 

[0 0 3 9] mi\t. *^B^cZ)^-7T'1'A<7)Mii:^?*<^ 

mmmm<Dm^j:mmx&^o 

[0 0 4 0] ^1 tC^fct'^tC. :^mm.M^<Dyty7^ 

T^o :i(D^yr-f/mm 0 0\t. (VA 

Dfe) . m^^m (OVDi*) . {^mm (MCVD 

[0 0 4 1] 'A^^x\ ^yy^/'^mi 1 0 0 ^m^l^fp 

1 1 OtC-t'V hU;^cft, mi^fPl 1 Of^cob-^ 1 2 

0T7t:7T'i'/WtJ 1 0 o<7)TiS^SD^ • 7^ 

>^T<A1 3 0^«l5I^T-2>o CcDi:#(D^§l^3gffiV 




( 6 ) 



[0 0 4 2] '^\,^X'. ^^I^UAc^^r-f/N*! 3 0<Di^ 
S^^, tf^1-g?|ij^gg 1 4 OT^iJ^-r^o ?S;43. CCD 

fflij^ism«i^?i#*JiHiaBi 5 otr?8^$nso -?-bT^ 

B\^mm^l 5 0«. iBi|^^:l|{C»-rfViT7t7T'f Al 

\z. 1 2 0 »j!jDf^ra«^^5i^jSSv p **jffli-r 

[0 0 4 3] :k^^x\ %VT^n \ 3 o<&. mic^<»fli 
=i-T->f >^y<X 1 6 ltcK=x.'?>nfc?Kt^<tJ!&l 7 1 10 
4«^^S$ii:, ^^'r-f/N*! 3 O^SIcmiegt^ltBi 

>'y'f An 3 0 tcuv^>y 1 8 1 ^sgMbT, me 
^ >yy-rx 1 6 2\zJi^x^rifzMW^m \ i 2^^m 

ft^-t^. ^7r-<Al 3 0(7)^lSB<o^Bg«®(-m2 

m^mvtzytyr-f^'^i 3 otcuv^>yi s 2^mM 
3 omm\z2m<Dmmt^^r<ii^mmmmi 9 o^ 20 

^<^7t;:7T-f A*2 0 0OteMStlC?»Ix.^i2 5 0 umT* 

[0 0 4 4] :^v^T\ ^>'r-r/\*2 0 0 ^yy^/-^ 

2 0 oa)jifT:^f^tc@ffitclHje-r^7t:7r'f A*iS»iMSiJ 
mcoiMoy:ff-f Fd-^2 i o <7:)rp1^il3g^i^;^cf^. 51 
^m^. Si(i:tf'f HD-^2 2 0. c<7)}SWj;^;-r Fd- 
^2 2 0(^:*gfc^M$nfcllico@^:y-< FD-^2 

3 1. :i<Dmi<Dm^ii^ \^t\-^2 3 KD'^mizmm 

-intern 2 (Dm^:»'< HP-^2 3 2T)S^;^-r FT 30 

Stc, cne»J§i(i:^-f HD-^2 2 0. ^loa^ 
:y-r FD-^ 2 3 1. |g2co@^:^-r Hp-^ 2 3 2T 
«i^i5c^abfc7t:7r-rA2 0 0^, K^A2 4 0tC#€ 

[0 0 4 5] ytyr-(/^f^^W]^Mm<DiM<D 
iJ^ Ha-^2 1 mWii3^ HP— ^2 2 0<dS± 
^f^tC^gflL -10 0 mmOfi:HtCiam$nT*5 0 . 1 
*K7):tf'< Kn-v 2 1 O<DP0lS§clti2mm-CS^o ^ 
f:L. mW}15^ Yu-y 2 2 Q\t.. ^CDP-^^^@;^n 5 
0mm. P — ^itii:;^^*3 OmmT^O, P — 40 
tlP"^S^*:<7)*tHTab^T;U^::i»i7ATfeO, ^cO[hI 

0 ^t^mm 1 0 0 r pm^TJSKUTV^^o ^ 
fe, ^lcD@^:^-r Hp-^2 3 IJtt. mW)^^ FP- 
^22 Q(DMm:fj\^\Z^mr>=2 5 OmmCDffigtC^e 
Si(j:tf'f FP-^ 2 2 OCDP-^^|wl<ttCP-^ 
^S^nsOmm, P— ^ilgT^f^S OmmT$>^;&^ -e<7) 

^y /'<^mm±^mtvr(7)y^m<Dmmtm^f ^ 
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mmm<DiM(D^-f fp-^2 i o, mw}:^^ fp-v 
2 2 0. iD<^umi<Dm^:»-f FP-^2 3 i(Dm^^ 

mm\zMi^xM^m{z^yr^/'s2 o of'Br^(?D^uo 

[0 0 4 6] 'A\z. 7t:7r^A*2 0 O(::0f^c7)tai:o^ 
W5ai::ftJjnf m2^^Z^m3^m\^^XWimT 
02tl0lcOSSi:y-r FP-^2 2 043J: 
r;;||lcoH^:tf'1' FP-^2 3 1 ^±75^^Bfc0. 12 3 

\tmi <D^y y-f /^jt-W)mmm<D nt^a^is-i fp-^ 2 

1 o^^zj^mwiiJ^ FP-^2 2 o^m^^R.rzmx& 

[0 0 4 7] 0 2t::^-rJ:^tc. }gi(i;^-r Fp-^ 2 2 
M<ch, :i(Dm^^zJ:':>X^yy-r/^2 0 0\z^yj\^(D 

tjtmt)D. igtti:^/-r fp-^2 2 ocop-^^s^Tt 

>^r^A*2 0 otc:tai;D;OM^-^^n^o i^v^T, IgSi:^ 
^ FP-^2 2 0^ii^:^f^tc^l^-afcttM<o Zioly 

X. m^(Dmm^mz^'^n^j;:o\z. s»:^-rFP- 
^2 2 o^i^m+ et^ib^m-' 0 ^xum-r^MWffdt^ 
'<immmmoM^n^z.h\z^o. ^yy^/^2 o o 
\zmnyj\^\zM-r^mY\Bi o o^ai: o <hs:9#fHHi o <Dt2 

[0 0 48] Z.<DL^. }S»;tf'f FP-^ 2 2 0(7):;^© 
c7)||lo@^:tf-f FP-^2 3 l7&^*}gi!i:^'Y Fp-^2 

2 oc^s^fpjco^astci^cp-^^s^^oTisB^n 
1/^-5^^56. 7tvr-r;\*2 0 oc7)igSj:^'i' FP-^ 2 2 0 

<Du-^mmzmmT^-s^^\t. fp-^2 2 

mt>. r< /N*2 0 O^iSft^f-Y Fp-^ 
2 2 Ocop-^c7)-':;^<^fi'M7&^ei£®^TlgMb. -^(7) 

viT7t:7r-rA*2 0 ocDga^o^^i^T— :^coffiiMtc43frt 

'S>t:7r-1'A*2 0 0<DSl(j^fe^«Lx, 7tVr'rA2 0 0 

Fp—^ 2 2 Oc^)P — ^O— :;^(7)ffi!lStC:fctt^>t::7r 
-rA2 0 0<DKltlt'ctO. }g»:^-r FP-^2 2 0<D}S 

mmm\zMi^xMmm\z^yy-(/^2 o o(c^u:o^# 

[0 04 9] ^fc> ^l<D@^:^?-r FP-^2 3 1<DP 

^?gJ<^$^?S2 5 0;if^*is:tt^nT*50. ^ic7)@^:tf-rF 
p-^ 2 3 lT;tf-f F$n^7t::7r-f A2 0 O^i^iov 
^§?(7)3i*«2 5 0 tCjfSf^n^o ZLCDfc^. ^l(Dm^ 
Fp — ^ 2 3 1 COU-'y^mxity y ^ n2 O O;^/^ 

feiiiLT7t:7T-r/\*2 0 o\zt^\:.r>^\'i^-^^tz^(Dm 
ma-i FP-^2 2 0 t'*5tt^teWj^ifis-r^<hto^ 

^?if^*fSih$n^o «eoT. V^^CD^^2 5 OtC^oT 
^ico@^:^-r Fp — ^2 3 \(DU — ym.^X(D%yy 
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[0 0 5 0] HStr^-Tct^tC. Sii:^^ HD-^2 2 

r-r/N*2 0 o^j^^etdf^ct, c:o^>'r-r/N*2 0 0(De 

KjtcanT, ffiidl^-f Hp-^2 2 OBSrfC^ll^l^tPfi'J 

C07tvr-f/t2 0 o^mmiJ^ HD-^2 2 0<^}gib;^ 

mzmW^-r^o ^L.TC(7)^>^r^/N*2 0 OCD^Sti:^^— 10 

^®ffl^®x.>5<h. 7t:7r-f A*2 0 otc^^r^^U^O 

^izmm^nxi^^^fzisb. ^yy^j^2oo<Dmmt^— 

^&,±\zU^t. 1M(D:»-C \^u-^2 1 Oo^—yjiDa 
-^tcj^MU> ^ni^±c^7t:7 T-f /N*2 0 OCT) jCSi^if^m 
±$n^o S£oT, l*fcD;tf^ HD-^2 1 07&^*7t>^r 
-f /\*2 0 0<Z)^£;B^M©Jt*^^^{cJ;0. ^yr-f/^2 

0 o\zit^^n^t2C^m<Di&m'^^ mm^mi 9 0^ 20 

[0 0 5 1] clcoi:^tc*ilSE?^^<?)7t>'r'1'A*<D®!ig 

yjmz^mt. ^yr^/^i^-W]mmm<DiM(D:ff^ 

-^2 10, Jgi&i^^-r Ha-^ 2 2 0, COH 
^^-r FD-^2 3 1 ^m^'&t^ii-^^l^tCcfcO, S»J 
:tf-f Hd-^2 2 05^?^^-^Ojg!]|i^l(i(cJ;oT^cZ)n-^ 
^atC^>'T-r/N'2 0 O^ea^ii'PSfUHlOcOtal^Oi: 

T-rA*iSi(i«iS*Jffi<^i*f<^:tf'i' FD-^2 1 OL^yr 30 

1 tf)^m9}ii'< Fd — ^ 2 2 0 c7)D — ^^®Tc7)7t:7r 
<A2 0 OcoXA-XVj:e»l^ffiajt-^fcis?>. 

Fa-^2 2 0 <DmW]mm\zM\^xMmm\z^y 

2 0 Otc:f3ii;0^#^-r^^<i:;O^T€'^o 

[0 0 5 2] ^fz. :^mmmm<D^yT-f^^<Dmm:^m 

tCckn^. Jgffii:tf-r Fn-^2 2 0OD-^^S-e7t:7 

T-r/N'2 0 o<&etii^-t^^fSt3, 7tvT-f /^iSKijaiMffl 

CO l*r(D;y-r Fo-^ 2 i o tc<±: 0, 7t:7r-r/N*2 0 0 

<Dft^m^^mT^z.ht^x-^^rzisb. mm^^i 9 0^ 40 

[0 0 5 3] '^-dX. *:5§0JcO^-7r-f A*2 0 0\t. ± 

tLx. MF]m<Dm^^F]v^x$>^m'^tmmm\zmi^^ 
m^t^m^^ z. t-^^x^^o 50 
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[0 0 5 4] ^fz. :$i^m<Dj^yr-(/^2oo\t. mm 
^mi 9 o^n-5^^ >ifi^rz^yr'i/'^2 oo<Dum 
i^m±'^nxi^^rzib. 7t:7T^/x2 0 oos^atci^tt 

2 0 o^^-:/;Wt:i^fc«'&co3SS^f^±^-t^^:i<h;0^ 

[0 0 5 5] ±IB^ISfif^^t::feV^Tti, mmi5^ 

FD — ^2 2 OcDjSSlSlibti. H2 tC^^n-Sck^T'cC^I 
6>75i^^,^lS+ ^ ^XCD^^m^WSMWiX&'Dtz 

jgid-T'&^^^f^i^c^assaTSoT^jctv^o z.<Dm^ 

li, ^:7y'f /t2 0 OtCtiPBl^^e^d^UO/^^M^^^n 

^Ac. S»j:^-f Fa-^2 2 0<D[HieWt7):^fS3tcig 
±fB*JSJKMoi®^t|tHitc, >t:7r-f /N*2 0 Odt^Bf 

[0 0 5 6] ^tz. ±Mmm^m\z^^^x\'^. co@ 

cr)v^?^(03^«2 5 0 <^^^t;^c;^i^. :L(Di^t>y)\z\J'^m 

(DW^. '^tz\tmm^(D'mm^mnx^. nmo^^^ 
m-r^z,tt^nmx$>^. 

[0 0 5 7] :^\z. ±.%^nmmm<Di^mm^%x$>^^ 
yr-^ niBmnmm<Dm(Di3^ \^u-'72 1 0. mwi 

:^-fFn-^2 2 0. ^^WmKom-^l^^ \^u-y2 

mmm'y'ofzmm^^xs't(Di^^\z'D^^xmmt^o 
[0 0 5 8] mi<^^i^t^> ^y T nmmn^^^^ 

mntzm 1 (D^-^ii^ F u-y 2 3 1 \Z^^X9tyr-< 

n2 0 o^rtf-Y Y-r^z.h\z^^^^^mmt^tz^<^ 

h(DX$>^o mt>. UlcoH^r^f-f Fn-^2 3 1 {C7t 
:7 7'-r/N*te»«i±#©'^i>Tcov^?^^(Z)*«2 5 0 ^i^ 

tt. C CD V^^(Z)$^i82 5 0t37t:7 r-f A*2 0 o^if^f 
$-d:T:^-r Fbfc«^i:, 111 co@^:^-r F D-^ 2 3 

i\zytyy-</mmm±^m^m»'r. ^cdd-^^b 

l43j;I/:!a2^fflViTlft0^bfc«'&il^^TS^5^/^. S 
W}:^'^ Fo — ^2 2 0CO}S»^^ti0:f5^e) 2 0 0 r pm 

^xmt-^'^fzo 

[0 0 5 9] Ccom CD^S^COJK*^. |g4CDi/^>'lC 
^"To c<D^yyf)^^m^^^tii^o\z. mi<Dm^:^^ 
Fp-^2 3 ltC7t'7T-f/N*tel!jffiilh^®:^^tt'^> 
(7) D - ^ (C 43 ViT 7t :7 T / WteSl^fig?'ci:^?S ^ 
VTzm-^. Sa^f^ Fd-^2 2 Oc7)SKi^^^^^t^ 

itxh^y7^/'<2 0 o<Dmi^^m\ti&m'^nr^^K c 
nd^fbT, ^ic7)@^:tf-r FD-^2 3 1 iz^yr-i 

/^^mm±^mtLx<Dv^m<Dmm2 5 o^m^i^tzm 

^TCD}glfl^S8{I*5V^T7tVr-r/\*2 0 0<0{liS» 

tscvO^'{£M^nT4o 0 , mzmwimm 1 0 0 - 1 5 0 r p 



( 8 ) 




8-295528 
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[0 0 6 0] m-DX. mi<Dmm\z^D. ^yr^n^^ 

Kn-^ 2 2 0(Du-^mMX%yT^ n2 0 
OT&^XA-XtcKftL, mW}13^ \^U-=7 2 2 Q<Dmm 

m&\zM\.xM9)]mz^yr^n2 o oi-^i;o^#-^ 
f ^ ^ ^5 1 ' sb u T V ^ ^ d <t t fit ig ^ n ^ o 

to 0 6 1] ^2(7)*®^ti, Sld;^^ Hn-^2 2 0<h 

Hp-^2 3 1 L<Di^^mmm^mz'D 

(a) tc^fcfc^H. ffii(i:^-r Hd-^2 2 O^ii^^^l 
C0g^:tf-f h^D-^ 2 3 1 ^T07K¥:;^f^cDK^D^/1 
^p^ — ^^LxT (D-=18 0mm. 2 5 0mm. 50 0 

mm) . mmii'iYu-^2 2o<Dm^mzn'r^y^i 

<DH^:tr-r FD— ^ 2 3 1 cogi£gBOffl*fegig^ A h 
^»^^yr^n2 0 0<Dm^^Wi^m\'&\^f^o ti^. 

[0 0 6 2] dC0^2O^g^(7)i^m^, 05 (b) CDi^ 20 

^y\Z7^^o z,<D^'7y't)'^i^m^ii^t^^o\z. mW}i3-( 
HD-^2 2 OcoSjSgBtcMf ^^l<^@^:y-f Hp- 
^2 3 lCDgi£gBcoffi*fMiffi^ Ah:0^O^Ah<l 5 0 
mmCDm^. \^U-^2 2 0(Dm^W^tm 

i(Z)H^:^^ HD-^2 3 1 (Dm^^hf)m—<^'^'^f^^ 
'^ti^tmKDm'^IJ^ Hn-^2 3 1 cDg|£gB;0^*ffiMM 
\zm^m'^<Dyj'f)^. tl^fWiS^ AhT^^*- 1 5 Omm<A 
h<0(Dm^. fint^^K^H^;^^ KD-^2 3 ICOS 
]£gB;0^ffl*f65{CigVi«^ctO*>, 7t:7r^;X2 0 OcD^i 

2 O75^^mco@^::^-r HD-^2 3 1 ^Tco^^^r^] 
<^Kg|D;0^S<;^j:^t5i:7t>'r-f A*2 0 0<DU^i^Wit^ 
^^^n^t^. Ah;&to^Ah<l 5 0mm 

\z^\^^x\t^n\^Ei<'^um^^\:^f^^^. 

[0 0 6 3] Z.n\%. Ah;ii^*O^Ah<l 5 

OmmCT^JS-g-, 7t::7T'<A2 0 0<Z)}gft:tf^ Hp-^ 2 
2 0<7)P-^^H(C^M-r^g$?^^n^^9 0** tCffl^ 
•r ^ p - ^ ^ U ^;^cti-enu^Tc7)g$ {::;^cJ: ^ 

tz^. ^yT^n2Q0tmW]iS^\^U-^2 2 0<DU 

\x^<Dm,mxmm.'r^<D\zn\^. mnmM^^\it^~i 

5 Omm<Ah<0<7)S'&. r-f A' 2 0 0 cDjgK:^ 
< Hp-^2 2 OcDP-^SStcSMT^S^T^i^RS:^ 
9 0" tcta^-r^P-^R^^^rS^^^g^^tC?^!:^;^::^^, 
ityT^n2 0 Otf^mWi15-< HP-^2 2 OcOP — ^t^ 

ftfi:^(^fflfiS(c*$i^Tt>7t>'r-r/N*2 0 ot^esjTii^^i;^ 



f)^^^^mm^m±l^U^^tzit>. 7t:7r<A*2 0 OSr 

m\zMvxM9J}m\z^yr-(^'^2 o o{c:tai::o^#^-r 

^ i: ^ d ^ tc;^ci: 

[0 0 6 4] m-DX. m2(D^m\z^io. %yT^n2 

0 OcoSifj:^^ HP-^ 2 2 0<^p-^^ffltctgM"r^ 
S^t;^^. FP"^2 2 OcoRjg|^9 0" tcffl^ 

■r^P-^R^i:^bl^^?5^Sfcti^ni^T<^J:^lC?^i:'i> 
^•5{::. }gSi;tf-f HP-^ 2 2 0 1 cDH^;^-r HP 

-^2 3 1 t.(DmAmmM^w^mmr^^z.t.tm^\^ 

[0 0 6 5] U^. Z.Z.X\t.. ffiib;^^ HP-^2 2 0 
h'm\(DW^ii'< Kp-^2 3 \ (n^u-y^Wfim\^ 

\^^^'^\Z-D\^X'&^X\^^^ii^. Sfjl^^i'&T^oTfe. 

mma^ fp-^2 2 ocogjssB^^i o@^:tf-r hp 

-^231 <7)gl£gB h £7)ffi*f WiS $ A h ICS B -rtiti <±: 
1:^0 Z,<DZLtL\X. ^mii^YU-z; 22^ b,m\O^W& 
:tf-f HP — ^2 3 1 o&P — ^^@^^<fc^-&^d^tc 
cfcoTt), 7t:7r</N*2 0 0(D}gi(i:;y-r Hp— ^ 2 2 0 

[0 0 6 6] 'm2>(DmmX. SSi:^< HP-^ 2 2 OCD 
P-^^acogig$JM^^ise)^;^d6COt>cDT*^o HP 

±fa0 1*5i;Z/B12{C^rJ^-g^t'4oV:»Tti, p-^ 
^Sc^*JM<tUTP-^a^c7)^^STS)^T;i-^X'i7A 
P-^^Sco«S^S^^{b^i±T7t:7y 

-f A*2 0 ocz)fi&^tS:^^|fJ^bfco '^(o^o^n^ 
mt.. ±MM\^^nm2^m\^^xwm\^tz.^^t.nm 
x'$>^t'^. mm'n^Yu-'7 2 2 ^(D^mnm^^t^^ 

2 0 0 r pm^T^>ft:^i^/Co 

[0 0 6 7] dC7)^3 03IS^O^m^. 06cD^^:7tC 
-r HP — ^2 2 0^SKl^ii-?^V^«'&(Ct^. P — 

^xoymmnm\z^\^^xu—'7mM(DMnti^'Ov^y^ 

mmx%yr^n2 0 0<DMi^^m;^?^{£M;^nT43 0, 
i|#tcffii!ji§a!l 0 0-1 5 0 r vm\z^n^^v^y^^ 

A* 2 0 oco0js^3^iS:(D<gM:^^*S#-e*^o 
[0 0 6 8] :io57t:7r'f /N*2 0 OcoiBjg^tfitoiSM^ 

7t>^r-f /\*2 0 O^StCP— T^^Oi^'^tlTVi^ 
^flgKKi 9 Ot-*fT^P-5'S®o«S<7)^lS^S:c^ 
::^^$tc*HSbTVi^o fiP"^. 7t:7r-f /n'2 0 O^ffio 
^figfti^l 9 Otc*f-r^P-^^Sc^*JS(^*Sgm7^^ 

ityT<nif^u-v^m^mmt^z.t,f^ 
<mmmz'^m\^. z,<j^^m\z^y)'HLyT^n2{iQ^\z 
:tai;0 7!/^#^^n^;^c56. 7t:7 t^/\*2 0 0 co^JS^^tS: 

[0 0 6 9] SeoT, ^3(7)||S^fCJ:0, 7t:7y-rA'2 
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[0 0 7 0] m4<Dmmt. mwiiJ^ hp-^2 2 oc^ 

0 0 r pmfc^^b, m^mti^mt^'^x^mmik^ 

[0 0 7 1] ::o^4cDjlS^(0«g*^, m7<D^^y{z 
^To zLo^^y^^^m^^^UXo^z. ^l(jttor6i± 

\t. m^\mtl^^4, 0 kg/mm' Ek±'Cmn^o 

T. «l§l§g;fj/^n 6 kg/mm' ^mA.^hWrm^m^ 

[0 0 7 2] «e::?T. ^ 4 (D^g^tC^t 0 . 7t>^T-r/N*2 
0 0O«8§l5i:^^i, 4. 0-1 6 kg/mm' f)Wmx 20 

[0 0 7 3] ^5(^|g^^i. 7f7r'f A*2 0 0 CDjtfT::^ 

a S t::iagT'S7t >^ T -f ASKiWSJffl CO 1 *fco:^-r 

Kp-^2 1 0<DmW)ii^ Fp--^ 2 2 0 tC*f-r'?>ffi*f 

(a) tc^-Tct^tc. SSj:^^ KP-^ 2 2 07&^)b±;^ 

<Dm(DU'i HP-^2 1 O^TOSlt:^[^COEgiL^ 

— (L=3 0mm. 5 0mm, 10 0m 
m, 2 0 0mm), 1M(D^^ \^ u-^ 2 1 0 omMd 30 
^ 1 mm;^!^ ^ 8 mm ^ xmt -^iirxm^lz^^f^^y r 

m^. ±$mi^<kzfm2^m\^^xmm\^rzm^hmm 
x&^. ^fz. iMcDiS^ \^u-^2 1 o^^yr^J-^ 

mm-r^fzisb. mux^t^^^^^^oizm^vrcm^iz-^^^ 
x^mrnvTzo 

[0 0 7 4] ZL(Dm5(Dmm(DmM^s ms (b) (D^ 

^yiz^-To :i(D^^y'f)^iE>m^'^^f<f^<^^^z. mm:»-( 

Hp-^2 2 O;0^^ l*f(D::^/-f FP'-^2 1 O^TOS 40 

/h^<;^^{a^7t>^T-r/N*2 0 0(Dm^^WLf)^^M'^n 

^m\^lZ$>^. mzi. = 3 OmnKOm-a. d<D:k^'^^ 
r^to-r^^lzi&m^tl. lu=5 Ommcom'^. d=lm 
m- 2 mmXi^mz^m^tl^o 

[0 0 7 5] ^nti, i*fcD:^-r hp-^2 1 0;^^, jg 
hp-^ 2 2 o(Dmmzmnx±\::'^^yr^^'< 
2 0 o(Dft-W)^-^m.mp^\zmm\^x. 7^:77-1' a*2 0 
o<^)js»itc^S'r^7t:7 r-r A*2 0 Q<Dt^\::om<D^m 50 
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^m±vx\^^^zLt^M^'r^o ^ L TSffij :tr-r Hp- 

^2 2 0;5^e> HP — ^2 1 O^X<Dmi&-Jo\pi] 

<DmmLtm»niftm\^^ff^^> ^rziM<D:^-( hp-^ 

2 1 0(DPp1ISSd7;/^Vh$ttnfri/h$i^it5ch\ ytyr-m2 

0 ocojsiii^«]»J'r^5a«^^>^^<^c£^fci6. ^ntcjc 

i;T7t77'-f/N*2 0 0(Z){iS^3^Mco{£M^«t):^^<;^j: 
^Xl^^t^^'htl^o 
[0 0 7 6] ^fc. lM(Dil^ ]^a-^2 1 O^m^l. 

t^\^^^o\zvrzm^\t. mmh<D:k^'^(Dtiumz^i 
-r. -/Ke9(ci*fco:^^ Hp--^ 2 1 07&^iHife-r^a'& 

mdy)^i^^<U^l^Eytyy-r/^2 0 0<7){sig^^t5:;0^*iS 
M^tl-SiSroltCfeO. d=10mmTH, l*fO;^'l'H 

p— ^2 1 of)m^-r^m'^^<Dm^m^ti-<u^o 
[0 0 7 7] Mtc. ms<Dmmtmm<D^f¥x\ mm 
mi 9 o^a-T^-Y >^Lrz^yY-{/'<2 0 o(Dmmm 

0 OOP 7 §653^43 HgB^c^»r®J^t^yOmRJi^ 
(DW\*L-Vi^\zf^^^o:>t-r^o ^(DM-^-^m^. ^yy 
\z\^m^\^u^^i)^^ ^mi^<D:k'^^<Dmm\z^i^^. m 

Pid= lmmtc:t5ViTfi^^^il 5%. FBl^d=-2mm 
tC*$V^T{i^^ti2 0 %. FBlR|d = 5mmtC:feV^T{i^ 
^ti3 5%, rBl^d = 8mmtc45liTM^^ti4 0 
FBlRid= 1 OmmtC:fcViT{i^¥^i 4 5 %<h?^i:'::>^o HP 

1 9 o^p-^^ y^l.fz^yr^n2 0 oco{l^?&^*M 

[0 0 7 8] Z.n\t. \^U-v2 1 Q(Dmm 

dt^fh'^»riW\^^^^\^E^y n2 0 0(7)jSi!i^«J 
mv. SK^f-f HP— ^2 2 oop-^^ffiT7t:7r-f 

A*2 0 O^XA"X{Cte»$1^^;i^:0^*T#^fcae>, C 
0^>^r'1'A2 0 OcoXA-xYcCfeSitCctO, ^^BSSM 
1 9 0^P-^>< >^Lfc7t>'T-f /\*2 0 OCDm^mf)^ 

[0 0 7 9] tA^oT. ^^(D^mz^ri. ytyr'in2 

0 oc?5jiff^f^t:ie*tc©St-^7t:7r-r/N^Ji£iI!iffli©Jffl 
coi*^o:tf-f Hp-^2 1 oti, Jgifi:^-^ Hp-^2 2 
0<7)P-^^®T7t:7r-r A*2 0 0:^^XA-X{::ei(i 

mW}i3^ HP-^2 2 0a)jgib3ia^t-*fUTiS^^ 
(C7t:7r-f A2 0 0{ct3Li;D^##T^cfc"5tcaffijUT 

p-^2 2 0^-roSift:^f^c^^SIL?&^*@v^(5<h\ 
l*fcD:^?-f Hp-^2 1 0OP«1Rgd7:fVh$t/^t5^:>t^< 

u^z^hmmm^n^o ^tz. ^Bts^Mi 9 o^p-5" 
^ >^\^rz^yT^n2 0 o(^MP^;o^i^^-r^<^^<i:^^* 

figi^$n^i:*tr, l*f(7):^-f Hp-^ 2 

1 0 CD FbISS d :^^/J^ $ 1/ ^ <h':;^ ^ < ^ ^ ^ ^ ti 

[0 0 8 0] 
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\zmi^yr^/'^^^W}'^'^^^i<DX9-y:ft. mi 

[0 0 8 1] ^y^c. ±n^mio):tJ^ I'o-ycDmmzm 
mvrzytyr^ /^jt^mmm^m \zji^xmi<Df}^ 

x'T-y^^mizm^^^itiz^o. ytyr^/'^i.zm.izm 

mzm^(Diz\^K)^i^-^T^z.t^^x^^h^\z. ^y 

[0 0 8 2] Mtc. *^0>gcD3t7T-f All. ±i^(Dmm 
:^mzj:r)mm^n. ^mzm^<Dnuri:^m^'^nx 
i^^^fc^. rzt^ziT^^:hJ:n^ yy \^^^commm 

i^hLx. MFim(Dm^L^Pi^xs>^m'^^mmmzimi& 

®^50^wih$nTi/^^;^ca6, yty r-i n<Dmmz:^^f^ 

0'-fM[:i.t^m^<D^m^\^±^'^^^^-^^x^^o 

mi] :^mM(D^y y-f /^<Dmm:^iicommmm<Dm 

[02] mi<DmS}f}^ v^^-'^^^i^mio^m^ii-f 

ms] mi(D^yT^/'<iBW]mmm<DiMo)is-f\^u 

[04] mi<Dm^1i-( \^a'-^\z:h»^^yr'</m 

m-r^^'yyx&^o 



(10) 1#M¥8-2 9 5 5 2 8 
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[05] mw]ii^ i^o-y^jzumicDm^iJ^ }^u- 
mmt^^yyx^^. 

[06] ^mii^ \^u — y(DU-y^'^(r>%tm.hityr 
/X c^MJS^tS: i: (7) IKB^^-r ^ ^ ^ :7 T ^ o 

[07] mm-ht.mm\i}^ \'u-y(Du-^^mxo:> 

[08] %yT-{nmmmmm(Din(r:>ii^Yu-y(n 
mma^ Yu-^\zMT^^nmmw^w^^if^i%<^ 
10 13^ Y^u-'7<Dwmiiityr^n(o^'m.'i^w.t,(DWi%'^ 

Itt -r ^ es6 (7) 0 T ^ ^ o 

[0 9] mk(D^yr^n(ow&'n^<r^mMTMwr(:^ 

[010] t¥^cD>t>'z'i'/\*tc:Jai;o^f^Jja-r'5);^i*^ 

[011] t^5K07t::7r'f /NictaUO^^ira-r^:;^*^ 
mmT^rz^<Dm (^<^2) ts^o 
[^^^ol$^B^] 

1 0 0-7^:7 r-f/\'e«, iio-m^\^^. 12 0- 
20 t — 1 3 O—Ttv'r-f 1 4 0-"lx— tf^affliJ^ 
gg. 1 5 0-^5l#S*]SISB, 1 6 l-^lC7)1^Sia'-^ 

X. 17 1, 1 7 2-?gt*C^Bi> 18 1, 18 2-UV 

^yy. I 9 o-mimm. 2 o o-^yy-fn. 2 1 
o-^ytyy-(/'ifS^W]mmm(DiM<D:»^\^u-^. 22 

0-}gSj:^'f Fd-^, 2 3 I-^ICDH^:^-^ Kd- 

2 3 2— ^2<D@^;tf-r Hd — 2 4 0-K^ 
A, 2 5 0*"V^^CO^«, 3 0 0-7t:7T-rAeM> 
3 1 0-|S5l^*P, 32 0, 321, 321 a, 321 
30 b, 3 2 2, 3 2 2 a, 3 2 2 b, -Tt y -I'/t, 3 3 

0---zi-^^ >^|^^6j4^-^, 3 6 0-[h1«X'7^— 

3 >, 3 7 0"O— ^><>^Sg^— ^, 3 8 1-|gl 
(0;^f-rFD — ^, 3 8 2"-^2co;tf< HD — ^, 383 
•••l|3cD:^-r Fa-^. 3 9 0-5l?g0^^yx^>, 

4 0 0-®^a 
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